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(54) YCTPOflCTBO fl/lfl PACUIMPEHWfl 
CKBAXHH 

(57) M3o6peTeHM8 othocwtc* x ropxoA npoM- 
tm m crpowTe/ibCTBy m m.6. Mcnoiib3oaaHO Ann 
coopyxeHHfl cxBaautH noA npdMTCTBMAMM 
xax c oAHOBpeMeHHOfl npoxnaAxoA xoxyxa 
m/im Tpy6onpoaoAd. Tax m 6e3 npoxuaAXM. 



Ueiib - noauuieHHe HaAexHocm pa60Tu. Yct- 
poflCTBO coAepwfT Tpy6y-/iMAep(T/l) 1, xo*yx 
(10 9, npttBOAHoA BB/i 2 m pa6oMMft opraH (PO). 
(locneAHuft Bbino/iH6H e bhab xoHmecxoro 
pacicaTUBaiotiiBro MaxdHH3Ma, hb uieftxax sxc^ 
UBHTpHKOBoro BdJid 3 KOToporo pacnono*eHu 

K0HMMGCKM6 XBTXM 5* flpOAO/lbHUO OCM K8TX0B 

5 pacnonoxeHbi noA yr/iOM x och PO. Ban 2 
cxperuiBH c PO m pasMemcM c bo3moxhoctWx> 

BpaU46HHSI B Til 1 M/IM B K9. Oahh xohbm PO 
COeAHHeH C B03M0*M0CTbK> BpaiMBHMfl 171 1 H 

APyroA - c K 9. Pe6pa 10 pacno/ioxeHu cmm- 

MBTpMHMO 0THOCMT8/I b H O OCM PO, M MX KOHt(U 

3axpen/ieHU Ha HapyKHux nosepxMocTux TJ1 
1 n K9. npM BpameHMM Ba/ia 3 spatuaeTCfl m PO, 
a aro kbtxm 5 o6xdTbiBaxrrc* no aa6oio pacuiM- 

P*6M0A CXBaJXMHW, npOM3BOA* yfWlOTHBHMB 

rpyHTa 8 paAMaibHOM HanpaB/tCHMM* flpw 
Bcrpeve c Ba/iywoM pe6pa 10 B^ae/iMBaiOT ero 
b rpyttr mum pa3pytuaiQT. 3 ma. . 
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HaoOpeTeHwe OTHOcmC* * ropnoA npo- ycrpo^TBO Ann paciuMpenMn ckbbxcmh 

MWUJ/ieHKOCTM H CTpOMTeflbCTBy M MOXCOT 6«Tb pa6OT80T CnBAyKHUHM 06pa30M. 

inoISSJSo Ann coopyxcennn ckbbxcmh no A "3 Pa^ro KornoeaHa 13 c noMomwo 6y- 

np€fWTCTBM»MM, KBK C OAHOBpBMCH HO A npO- pOBOrO CT8HK8 1 1 npo6ypMB8eTCn nMOHepH8n 

K/ieAico»KO^y)cawiMTpy6onpoBOAa.TaKM6e3 5 cxeaxcMHa AO buxoab Tpy6u-nMAepa il Ha no- 
npOK/iaAKH sepxMOCTb b npMeMHOM KornoeaHe (mo noica- 

38h). KKOHuyTpy6w-/iwAep8 1 BMOCToeypoaoA. 
UenbW3o6poTeMwi-noBbiuieHMeMaACx- to/iobkm npncoeAHHniOT MHBBHTapHyio cok- 

MOCTMR86om. UMK) 14. K KOHUy C6KUMM 15 .npHCOeAMHniOT 

Ha <tmr.1 noxa38Ha cxeMa CTpoMTenbCTea 10 Koxcyx 9. noAAepxcMeaeMuA TpyOoyxnaAHMKa- 

KPMBOAMHeftHOA CKBBXCMHU C 0AH0Bp6M6HH0A MM. 33TCM BICmOMBIOT npHBOA BpBlUeHHfl 6yp<>- 

npoicnaAKOft Tpy6onpoBOAa; na <j>nr.2 - ycr- aoro ctbhkb 11. kotopuA o P mboamt bo 
po Ac nio, npoflOnbMMA paspea; na $iir.3 - pa3- epamenMe npMBOAHoA nan 2 m kmhcm8tmm6Ckw 
p€3 A-A Ha <t>wr 2 - coeAHHennuA c mmm Ban 3 paOoMero opraHa. 

YCTpOACTBO A«» paCUJMpCMM» CKBBXCMH 15 flpM.BpBmeHHM Bd/18 3 K8TKM 5 oOxOTUBBIOTCn 

coAepxMT TpyOy-nMAep 1 . b kotopoA ycTaHOB- no aa6oio pacuinpneMoA ckbbxcmhw, nponaao- 

nen Ha npoMexyTosHWx onopax(ne noxasanu) a» ynnoTMeHne rpyirra b paAManbHOM Hanpan- 

c B03MO)KHOCTbio BpamenHn npMBOAMOft as* 2. ncHHM. ocymecTBnnw npOTdCKMBdHHe 3a C060A 

Pb6<whA opran Bunonnen b BMAe pacxaniBa- 20 Koxcyxa 9. B c/iysae hco6xoammoctm AononHM- 

IQlUerO M6X8HM3M3 C SKCUCHTpMKOBMM BanOM Te/lbHOe yCHilMC Art* npOTaCKMBBHHn xoxcyxa 9 . 

3,Hauieftxax4icoToporopacno/ioiKeHbiKOHw moxcho co3AaaaTb noABTHMKOM 6yposoro 

McexMe kbtkm 5. nooAonbmie ocm CMHMCTpMM CT3HK3 11, kotopuA nepeAaei yCWlWe nepea 

pacnonoxcenw hoa yrnou 1-6* '* npoAonbnoA Tpy6y-nnAep 1 m pe6pa 10 xoxyxy 9. npw btom 

ocm paGotero opraHa tskmm o6pd30M, mto-tipm 25 pafcwMA opran pa3rpyxcen or oceawx ycunnA 

e pa me h mm nana 3 kbtkm 5 KarnTcn b 3a6oe noAaiMMKa 6ypoaoro cranKa 11. npM BCTpene 

ckbbxcmhu no cnMpann soxpyr npoAonbnoA pa6oMerooprana. nanpMMep. caanyHOMKBTKM 

ocm. YicaaaHHfaiA yro/i onpeAenneT iuar kbtkb 5 5 BAaBnMaaiOT ero a rpyirr. cc/im rio3Bonmor 

-noABMyero3aoAMHo6opoTBOKpyrnpoAOi»b- pa3Mepu eanyna, Ecnn paaMepu eanyHa He 

noA ocm paSonero oprana. Oamh xoneu eana 3 30 no3Bo/uiK)T K8tkbm 5 babbhii. ero b rpymr, to 

KMHeManmecKM canaan c cipmboahwm bbaom bo B3aMMOAeACTBwe acrynaiOT pe6pa 10. koto- 

2. nanpMMep, nocpeACTBOM My<t>r« 6 m ycra- pwe npeAOxpaHAiOT kbtkm 5 m aecb pb6ommA 

HOBMH C B03MOXCHOCTWO BpameHMfl HB nOA* OpraH OT nOJIOMOK. flpM 3TQM paccTOfiHMe 

uiMriHMKOBOft onope 7 OTHOCMTenbHO Mexgiy cocoahmmm pe6paMM 10 no nepMMOTpy 
TpySuftMAepa 1. flpyroA kohou eana 3 ycra- 35 pS6oMero opraHa onpeAe/iaeTCsi pacseTHWM 

HOBA6H C B03MOXCHOCTbK> BpatlXeHMH B OHOpO nyTCM C yMOTOM XdpBKTepMCTMKM rpyHTd, AM8- 

8 Ann pafiosero oprana. xoropan pacnonoxce- MeTpa pacuiMpneMoA ckbbxcmhii. yriia KOHyc- 
hb DMyTpM npOKABAwoaeMoro xoxcyxa 9. Tpy hoctm kbtkob 5 m mx ko/i«wcctb8. Pe6pa 10 
6a-HMAep 1 m xoxcyx 9 coeAMHenu mbxcay aocnpMHMMaiOT hb ce6* M3rM6aiou4MA mo- 
co6oA peSpaMM 10. KOTopwe pacno^oxceHU 40 MeHT. bo3hmkbioiumA npM enncweaHMM cncre- 
CMMMeTpMHHO OTHOCMTenbHO npOAO/lbHOA ocm mu Tpy6a-iiMAep 1-KOxtyx 9 a aaABHHyio 
paSoMero opraHa m oxaaTUBaiOT pa6o«iMA op- KpMBo/iMHeAHyio TpaerropMio. npeAOxpeHstn 
ran. KaxcAoe pe6po 10 oahmm kohuom 38Kpen- ot yxa3dHHux Harpy 30K paSotMA opran. hto 
neno. nanpMMep. c noMOtubio ceapxM na AonoiiHMTenbHO noBuuiaer naAexuiocTb ero 
BneiiineASoKOBOA noBepxH0CTMTpy6w-iiWAe- 45 pa6orw. 

pa 1 • a ApyrMM kohuom — hb aneuine A 6okoboA FlpM pacuiMpeHMM ckbbxcmhu 6ea npo- 

noaepxnocTM xoxcyxa 9. A^BMeTp kohmhcckmx kjtbakm xoxcyxa 9 ycTpoftcrao pa6oTaer anajio- 

KaTKOB5paCKBTMBaiomeroMexaHM3MayBeiiM- thmho. B 3tom cnysae xoxcyx 9 ne 

MMBBBTCSI OT Tpy6u-HMA6pa K KOXCyxy 9* flpM- npMCOeAMHSIlOT K MH BGHTdpHO A C6KUMM 15 M 

BOAMOA BBA 2 IipMBOAMTCA BO BpBU^6HMB OT 50 nOCJteAHfl« npM nepeMetUeHMM yCTpOACTBB B 

Cypoaoro cranxa 11. kotopuA ycranoBiieH c rpynTe BunonnneT ponb cra6MnM3BTopa hb- 

B03MdxcH0CTbK> nepeMeiueHMA no paMe 12. ye- npaBnenMH pacumpenMJi. Ctb6m/im3bumm hb* 

TdHoanennoM a pa6oteM kbfnoBBHe 13.Koxcyx npasneHHii pacutMpiieMoA ckbbxcmhu 

9 moxcbt noAABpxcMBBTbCA na Becy c no- cnocoCcTByeT TBoce m nanMHMe pe6ep 10. B 
moiuwio. nanpMMep. TpyfoyuiaAHMKOB (ne no- 55 abhhom oiynae BK/noMeHMe npnaoAB noABTVM- 

. kbsbhu). GypoBoro cranxa 11 moxcho ne npoM3BO: 

YcTpoACTBO Ann pacuiMpenMB ckbbxcmh AMtb. 
Moxcrr MMBTb MHBenTapHue cbkukm 14 m 15, OopMyna m3o6p6tohmji 

coeAMnennue cooTBeTcreenHO c Tpy6oA-iiM- YctpoActbo Ann pacuiMpeHnn ckbbxcmh. 

AepOM Imc xoxcyxoM 9. nanpimep. c no- Bwnonaioiuee Tpy6y-/iMAep. xoxcyx, pb6osmA 

MOIUblO CBBpKM. OpraH, OAMH ICO H 614 KOTOporO COOAMHOH C Tpy 
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6oO-A*AepoM. a APY"* - * «>*yxoM C B03- 
MOXMOCTt.* epameHMii. M npMBOAHOft Ban. 
MpenfleHHUft c pa6<wiM opraHOM. o * n m h a- 
n ux e e c « TeM, hto, c uenwo hoBuuieHM* 
ManexHOcm e pa Soto. paSoMMfl opraM aunon- 
H6H e bmab KOHiwecicoro pacicaTMBaiomero 
MexaHMSMa c 3kcubhtpmicobum bmom m c ko- 

HMMeCKMMM KaTKBMM. yCT8H0B/l8HHMMM Ha 



3KCUeHTpMKOBOM B8fly. H npQAOflkHfcie OCM KO- 

Topux pacnwioxeMM nofl yrnoM k npoflonwHoa 
ocm paOosero oprana. npn 9tom yctpoAerao 
CHaO*8HO pe6paMM, cmmm©tpmmho pacnonor 

X6HHUMM OTHOCMTftflkHO HpOAOhkHOft OCM pt* 

eoiero opraHa. kommu wnopux aaxpeiwaMM 
Ha MapyjKMiix noBepxMoewx TpyOu-flMaepa m 
Koxyxa, 
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(54) DEVICE FOR REAMING BOREHOLES 

(57) The invention relates to the mining industry and may be used to construct boreholes 
under obstacles both with and without simultaneously laying casing or pipe. 
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The aim is to improve the reliability of operation. The device contains leader pipe 1, casing 9, 
drive shaft 2, and a tool. The latter is implemented as a conical rolling mechanism, on the 
journals of eccentric shaft 3 of which are disposed conical rollers 5. The longitudinal axes of 
rollers 5 are disposed at an angle to the axis of the tool. Shaft 2 is attached to the tool and is 
disposed so that it can rotate in leader pipe 1 or in casing 9. One end of the tool is connected 
to leader pipe 1 so that it can rotate, and the other end is connected to casing 9. Ribs 10 are 
disposed symmetrically relative to the axis of the tool, and their ends are attached to the outer 
surfaces of leader pipe 1 and casing 9. When shaft 3 rotates, the tool also rotates, and its 
rollers 5 roll along the bottom of the borehole that is being reamed, compacting the soil in the 
radial direction. When ribs 10 encounter a boulder, they force it into the ground or break it 
up. 3 drawings. 



[vertically along right margin] 
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[see Russian original for figure] 



Fig. 2 



1698413 
3 

The invention relates to the mining industry and construction, and may be used to 
construct boreholes under obstacles both with and without simultaneously laying casing or 
pipe. 

The aim of the invention is to improve the reliability of operation. 

Fig. 1 shows a drawing for construction of a curved borehole with simultaneous pipe 
laying; Fig. 2 shows the device in longitudinal section; Fig. 3 shows the A — A section in Fig. 
2. 

The borehole reaming device contains a leader pipe 1 in which the drive shaft 2 is 
mounted on intermediate supports (not shown) so that it can rotate. The tool is implemented 
as a rolling mechanism with eccentric shaft 3, on the journals 4 of which are disposed conical 
rollers 5, the longitudinal symmetry axes are disposed at a 1° to 6° angle relative to the 
longitudinal axis of the tool in such a way that when shaft 3 rotates, the rollers 5 roll into the 
bottom of the borehole along a helical path about the longitudinal axis. The aforementioned 
angle determines the pitch of roller 5, the distance it advances per revolution about the 
longitudinal axis of the tool. One end of shaft 3 is kinematically linked to drive shaft 2, for 
example, by means of sleeve coupling 6, and is mounted so that it can rotate on bushing 
support 7 relative to leader pipe 1. The other end of shaft 3 is mounted so that it can rotate on 
support 8 for the tool, which is disposed inside the casing 9 to be laid. Leader pipe 1 and 
casing 9 are interconnected by ribs 10, which are disposed symmetrically relative to the 
longitudinal axis of the tool and encircle the tool. Each rib 10 is attached at one end, for 
example, by welding, to the outer lateral surface of leader pipe 1, and the other end is attached 
to the outer lateral surface of casing 9. The diameter of the conical rollers 5 of the rolling 
mechanism increases going from the leader pipe to casing 9. Drive shaft 2 is set in rotation by 
drill 11, which is mounted so that it can move along frame 12, mounted in entrance pit 13. 
Casing 9 can be suspended using, for example, pipe layers (not shown). 

The borehole reaming device may have stock sections 14 and 15, connected 
respectively with leader pipe 1 and with casing 9, for example, by welding. 
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The borehole reaming device operates as follows. 

From entrance pit 13 using drill 11, a pioneer borehole is drilled until leader pipe 1 
emerges onto the surface in the receiving pit (not shown). Stock section 14 is attached to the 
end of leader pipe 1 instead of a drilling head, and casing 9, supported by pipe layers, is 
attached to the end of section 15. Then the drive to rotate drill 1 1 is switched on, which starts 
drive shaft 2 rotating as well as shaft 3 of the tool that is kinematically linked with it. As shaft 
3 rotates, rollers 5 roll out along the bottom of the borehole being reamed, compacting the 
soil in the radial direction, pushing through casing 9 ahead of them. As needed, additional 
force for pushing through casing 9 can be created by the feeder of drill 1 1, which transmits a 
force through leader pipe 1 and ribs 10 to casing 9. In this case, the axial forces from the 
feeder of drill 1 1 on the tool are relieved. When, for example, the tool encounters a boulder, 
rollers 5 force it into the ground, if the size of the boulder permits. If the size of the boulder 
does not permit rollers 5 to force it into the ground, then ribs 10 come into play, which 
protect rollers 5 and the entire tool from breakage. In this case, the distance between adjacent 
ribs 10 along the perimeter of the tool is determined by computation, taking into account the 
characteristics of the soil, the diameter of the borehole to be reamed, the angle of taper of 
rollers 5, and the number of rollers. Ribs 10 absorb the bending moment arising when the 
leader pipe 1 - casing 9 system traces out the specified curvilinear trajectory, cushioning the 
tool from the aforementioned loads, which additionally improves the reliability of its 
operation. 

The device operates similarly when reaming a borehole without laying casing 9. Then 
casing 9 is not attached to stock section 15, and the latter, as the device moves into the 
ground, plays the role of a stabilizer of the reaming direction. Stabilization of the direction of 
reaming of the borehole is also helped by the presence of ribs 10. In this case, the drive of the 
feeder of drill 1 1 may not be switched on. 

Claim 

A device for reaming boreholes, including a leader pipe, a casing, a tool, one end of 
which is connected to 
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the leader pipe while the other end is connected with the casing in a way so that it can rotate, 
and a drive shaft that is attached to the tool, distinguished by the fact that, with the aim of 
improving the reliability in operation, the tool is implemented as a conical rolling mechanism 
with eccentric shaft and with conical rollers, mounted on 
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the eccentric shaft, and the longitudinal axes of said rollers are disposed at an angle to the 
longitudinal axis of the tool, where the device is equipped with ribs symmetrically disposed 
relative to the longitudinal axis of the tool, the ends of which are attached to the outer 
surfaces of the leader pipe and the casing. 



[see Russian original for figure] 



Fig. 1 



[see Russian original for figure] 
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